Pouteria campechiana (Canistel) is an under-utilized tree fruit grown naturally in many tropical and sub-tropical regions. Objective of this study was to determine the effects of dietary Canistel fruit meal (CFM ) on growth and carcass parameters of 3-6 week old broiler chicken. Ninety broiler chicks in 30 pens, were fed one of the five isoproteonic broiler finisher diets containing either 0 (control), 5, 10, 15 and 20% of CFM from day 21 to 42. The dietary level of CFM had no significant (P>0.05) effects on final live weight on day 42, weight gain from day 21 -42, water intake, carcass weight and dressing percentage. However, feed conversion ratio (FCR) of the birds given control diet was significantly lower than that of the birds given diets with CFM . The weights of the visceral organs and the length of the small intestine in relation to empty carcass weight were not significantly different among treatments. The abdominal fat pad weight of the birds given 10%CFM was significantly lower than that of the birds given diet without CFM. It was concluded that the up to 20%CFM can be included in broiler finisher diets without any adverse effects on health, mortality, growth and carcass parameters.
INTRODUCTION
The energy requirement of commercial poultry feeds are mainly supplied with cereals such as maize, wheat, barley and their by products. Increasing demand for cereals by human food sector has limited the cereals available for the feeding of mono-gastric animals such as poultry. From recent years, maize; the principle energy source of poultry feeds is increasingly been used for biofuel production as well. Due mainly to above reasons, the price of poultry feed and consequently the price of poultry products increased sharply during recent years (Aho 2007) . Scanes (2008) reported that increased feed ingredient prices have severe negative impacts on livestock producers and the consumer, particularly those in developing countries. In these circumstances, screening, evaluation and the utilization of alternative or non conventional feed ingredients for poultry have been identified as a key research priority (Sheldon 1998 (Sheldon 2000 . Preston (1992) suggested evaluating the feasibility of cereal-free poultry diets based on ma-*Corresponding author: nsbm@ansci.ruh.ac.lk terials such as sugarcane, cassava roots, sweet potato tubers, and banana and plantain fruits for intensive poultry feeding. A range of materials such as distillers dried grain with soluble (Martinez et al 2007) , dried tomato seeds (Persia et al. 2003) , sugar syrup (John 2008) , finger millet (Reddy et al. 2008) , yam peel meal (Akinmutini and Onen, 2008) , mango kennel meal (Diarra and Usman, 2008) and sorghum (Reddy et al. 2008) have been studied as alternative energy feed ingredients for poultry feeding, at varying success.
Canistel, (Pouteria campechiana), is an underutilized, multi-purpose fruit crop belonged to family sapotaceae, and is grown naturally in many areas of the tropical and sub-tropical regions. Canistel is commercially grown in many Central American countries and some States of USA. Botanical aspects of Canistel have been described by Morton (1987; and Pushpakumara (2007) . One tree yields 136-250 kg/ fruit/year (http:www//ocuc.iwmi.org/files/ Resources /Factsheet/Pouteria.pdf). The immature mesocarp contains a high level of sticky latex. The dark yellow colour ripen mesocarp is very sweet. Canistel is a nutritious fruit containing 1.7 % of CP, 37% carbohydrates, 3.7mg niacin and 0.32mg carotein/100g of fresh weight. Even though the fruit can be used for human consumption, in Sri Lanka, Canistel (Pouteria campechiana) is hardly used for human consumption; but goes wasted. The objective of this study was to investigate the effects of Canistel fruit meal on growth performance and carcass parameters of 3-6 weeks old broiler chicken.
MATERIALS AND METHODS
Preparation of CFM: Mature (but unripen) Canistel fruits were obtained from local home gardens. The outer waxy peel was removed by using a knife. Then fruits were cut into several pieces and seeds were removed. Starchy mesocarp was cut into thin slices (1-2mm) and sticky latex was wiped out with papers. Canistel slices were then immersed in boiling water for 8 minutes and oven dried at 80 0 C for three days. Dried Canistel slices were ground to get CFM. The mean diameter of the CFM pieces was 1mm. Samples of CFM were analyzed for crude protein and crude fibre (AOAC 1995) . The gross energy value of CFM was determined using adobe bomb calorimeter.
Chick assay-Birds and Management: Day old male broiler chicks (Cobb) were obtained from a local hatchery. Birds were brooded in an electrically heated floor brooder for 12 days. Until day 20, chicks were given a commercial broiler starter feed ad libitum. On day 20, ninety chicks were allocated into thirty floor pens so that between pen live weight variation was minimum. Each pen had a feeder and a drinker. Paddy husk was the litter material. From day 21 to 42, birds were fed one of the five experimental diets ad libitum.
Pen-wise daily feed and water intakes were determined. Birds were weighed weekly. On day 42, one randomly selected bird from each pen was slaughtered.
Carcass parameters such as the weight of the liver, heart, gizzard, pancreas, empty digestive tract, abdominal fat pad, empty carcass, and the length of the digestive tract were determined.
Experimental diets:
Five experimental diets containing 0, 5, 10, 15 and 20% CFM were formulated.
The diet containing 0 % CFM (the control diet; C) met the nutrient levels as set out by NRC (1994) . In formulating the diets containing CFM, the metabolizable energy value of CFM was considered as 0.75 x determined gross energy value of CFM.
The CP content of CFM was considered as 3.3% and thus all five diets were isoproteionic. The levels of other nutrients such as lysine, methionine, calcium and available phosphorus of the CFM were not considered in formulating diets containing CFM. The ingredient composition and the calculated nutrient compositions of the experimental diets are shown in Table 1 .
Statistical analysis
Data were analyzed using GLM procedure of SAS (1985) . In the analysis of growth performance data, pen means served as replicates. In carcass parameter analysis, individual bird served as replicates. Effects were considered significant at P<0.05. Significantly different means were compared by using Duncan multiple range test.
RESULTS AND DISCUSSION
Preparation of CFM: Ripened Canistel fruits have soft-sweet flesh with low amount of latex. However, harvesting and the hot water treatment of ripen fruit were cumbersome. Therefore, in this experiment, un-ripped, but well matured (yellow colour) fruits were used to get CFM. Drying and subsequent grinding of wellmatured, but un-ripened fruits having deep yellow colour flesh resulted in a dark brown colour grits which were easier to incorporate into diets. However, the main problem of unripened fruits was the presence of sticky latex. Cutting of Canistel fruits into thin slices, subsequent wiping with papers and hot water treatment removed the latex to a great extent. During the four weeks of storage, CFM or the diets containing CFM showed no signs of rancidity, fungal growth or discolouration.
CFM contained 89% dry matter and 3.3% CP. The CP content of CFM was lower than some of the cereals such as oats (11.6%), polished rice (8.7%), rye (12.1 %) and sorghum (8.8%) (NRC 1994) and seed meals of some fruits such as avocado (7.2 %), jac (11.2 %) and mango (7.8 %) (Samarasinghe 2007 ) used in poultry feeds. Canistel is a poor source of lysine (0.08%), methionine (0.01%) and tryptophan (0.028%) (Morton 1987) .
Therefore, protein value of CFM seems to be low. CFM contained as low as 3.9% CF. The CF content of CFM was more or less similar to cereals such as finger millet (Eleusine caracana) (3.9 %) but much lowers than that cereal by products such as rice bran (Samarasignghe 2007 Crude fibre 5
1. Assuming CFM contains 3.3% CP 2. Assuming the ME of CFM = GE x 0.75 chicken are shown in Table 2 .
In general, dietary CFM increased the feed intake. Feed intake of the birds fed 15 % dietary CFM was numerically higher than that of control birds while birds fed other CFM levels significantly increased the feed intake compared to the control group. It has been well established that birds eat to satisfy their energy requirement and thus increase the intake when the energy content of the diet decreased (Kamran et al. 2008 , Leeson et al. 1996 . In ration formulation, the ME value of CFM was considered as GE x 0.75. However, there may Water intake values of the birds given diets with CFM were significantly higher than that of the birds fed control diet. Water intake has found to be highly correlated with feed intake. Higher water intakes of the birds given CFM containing diets compared to control birds may be due to the higher feed intake of the birds in former groups. Non significant water to feed ratios among the five treatments strengthens this argument.
Final live weight on day 42 and live weight gain from day 21-42 of the broilers fed different dietary CFM levels were not statistically different from each other. Feed conversion Absence of any negative effects of dietary CFM on live weights on day 42, weight gain from day 21-42 and feed intake suggest that CFM could be included up to 20% in broiler finisher diets. However, comparison of FCRs suggests that birds fed CFM maintained a comparable growth rate and achieved similar final live weight as control group at the expense of more feed. As discussed earlier, the actual energy levels of the diets containing CFM could be lower than that the control diet. Several studies (Plavnik et al. 1997; Nahashon et al. 2005) have also shown a concomitant increase in feed intake and FCR when low energy diets are fed to poultry. It is hypothesized that had the diets were isocaloric (formulated taking the actual ME value of CFM into account) the FCR of the birds given CFM would have been comparable with that of the control birds.
None of the internal organ weights were significantly affected by the dietary CFM levels. Presence of some anti-proteolytic substances has found to cause pancreatic hypertrophy (Gallinger et al. 2003) ). In this experiment, inclusion of CFM had no effect on the weight on the pancreas and thus the presence of antiproteiolytic substances may not be a serious problem of CFM. Another important finding of the experiment was the lower abdominal fat percentage found in birds fed diets containing 10% and 15% of dietary CFM, compared to control birds and birds and birds fed 5% dietary CFM. Lower abdominal fat contents for goslin (Min et al. 2007 ) and broilers (Nahashon, 2005) fed diets containing low energy levels than those fed high energy diets have been reported. It is hypothesized that birds fed diets with CFM had lower excess energy to be deposited as fat due to their higher energy cost of feeding, compared to control birds.
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